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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a programming 
device for programmable controller with which a user 
program for executing complicated arithmetic or 
conditional processing can be easily described, 
comprehension is facilitated and security of data is 
guaranteed. 

SOLUTION: A source file 15 of program is converted to 
an object file 16 by a code converting part 7a and the 
automatic variable, of name, to which a prefix *Ud' is 
added, in the program is processed as an address holding 
element 17 for which a real address is not fixed yet. 
The real address of memory area on the side of 
programmable controller is assigned to the address 
holding element 17 by an address assignment execution 
part 7b, and the assigned result is generated as an 
address solution information table 18. Information in 
the address solution information table 18 is synthesized 
with the object code in the object file 16 by an 
execution code synthesizing part 7c, and an execution 
code file 19 is generated together with memory 



arrangement information 20. 

COPYRIGHT: (C)1999,JPO 
15 




-1- 



d9) a*B4$!W (jp) 02) & M 4# 1^ & ^ < A > (nmnmm&m&n 

#W^F11-3105 

(43)&0HB ¥fi£H¥(1999) 1^60 



(5 1) IntCl. 




F I 






G 0 5 B 19/05 




G 0 5 B 19/05 B 










F 










*8tsfi W*«®»5 OL 


(1e 11 M.) 




WWt'S — IoZIoI 


(71) USA 


000004260 














(22)fflKB 


^9^(1997) 6^100 




§*n«wi]*?TiJB8faiar i ti i i 




















«»lBr)t>J#milBftiHr 1 Tl 1 % 


















(72)&W# 


em mm 










s»»^mmnsfpBr i tb i i 


lift #5fc& 








tt5r>V— 








' (74)f$SA 







(54) K8W©«»] ^D^7V!/^3>hD-7ffl^nif 7 5>^g(5 



(57) 



-F2a»3B7 ate J: W/yx? V7t4)V\ 6\<Z$m 

fflfcTD* t'JX'J T<9HT K UXj&nWf+ft 4>*U **5ffltt 
l-ttSSItt, TFUXfl«fcflWII7— 77H 8kLT^BRS 
ft & . T H 1 8 c7)tif SSJi . Wri 3 

— H-&««7c(cJ:-5"C3t7'> ? x^h7r-f^H 6<?5* 
/yx^h3-F^lS$iit. Hfr=i-K7T-f/H 
9 1 * * V iEBfflffi 2 0 fc 36«*|RSfL* . 




Patpnt nrnvirlprl hv Runtime Winn PI I P. - httn//\AAA/w Qimhrne mm 



(2) 



nmW- 11-3105 



yy&wiz&^x , 

fjier a y^^mi . mflS^— fro /^A+C 
^3yho-5«(clW6«*L*t««W«+fe:i>lfttt4J: 

if^S 1 & fcti 2 i£tt<07*n 7 v r? >- h a - y cr> 

[ it *ii4 j mmm^mt . misers: y h 

S ^OS^lcjE tT 3iOT*W«tt£«lT L , sir 

ire Etwtisis+fc jhkmwt ^nr v > h ssR 

jl— if r a 9"yJ± Ximm £ ix^ ^ 48k*>ffitt(c , huI E 

mz%^*itLxmzixh?-7<nwmm:®mw 
izt tvmt-r &m#m 1 nm* <mttMztmcoy 

n?'y^y'jUaybu-ycr>7°u?y$y? r giW., 
[00 0 1] 

*7'uyy-?7)i>a y V D-7^MSt» 
■th7-a?'yj±$£Wi5-®£ffiz_tz7'v?'y-?7')^ y h 

u-ywuyy 5 yrmmzwfth. 

C0002] 

(KIT. PCfc&f) *>*]«***£ $rS» 
[0003] itttCJ-— f7-Oi/7Ac7)IE^tCfflV^^|, 



wmtfmmzmi-t&. 

[ 0 0 0 4 ] ifc. #ifc<?)A7J 'J U-«c «fc *XS^TSfe 

y ^(cfc v ->xt&j£*im%x y~ -y y&wsMtzj&m 

LXy-vfy^ZimL. &yyymzimZtitzXJ) 
'J U-tci SfnE^60-a5*^3iL^ii-&(i:. -fOffi 

mz-awtovis-mztemzitx , a»«oMi»'jp- 
[0005] *<dir, -B$aweifi3tf-^y u-w$g 

tew -3T , iseft^^^^i^ia^B-r * i 3 tc* 0 , 
->iz. Mz-X. ^^vcomzmmtpcDMMii&ixmfc 

^offlmi>£.tXWc. 

[0006] *SKBtt±IEW»fcUi*r35:S<x^:t(^T 

j--^ya?'y J L£®mzimx'Z. fio« aft?^^ 

-Cf i '-^OS^1±* i '»iE$ix-i»7°n^7-77'^rj yho 
[0007] 

-?7>va y h n-^^ro^ $ y^mmz £M£ , 

— ffi. 70/7 5^/^7©:. S3RtC«^4T 

ay ha- 508 tSbt S*i*«H l t«W'*' (c» Jft*t £ft 
4. f^t, a-f r 0/7 A^M^C^ 0 > ft 

<ft%dc\t &X'Z ho 4fc . jl— «f 
LfcSSBefe SrffiflW-* ZtlzX^ Xttm&co ^— TTn 

[0 0 08] iW»S2iEtt<orn^7V7;l'3yhn- 

•C, JL-ifrn^7AKtJV»T. ^FfflSlc»lft««(c» 

9 co&mz smtcfif =5: d Z t WX' z & . 
[0009] ISil<^3IEtS<7)7°a^777'/P3y hn- 

7-0 2/ 7 a coftmzfo t X'OM t % h wmmmcomm 

ti£<7)X\ zi.-^y'vr'yAcvftf&ZXiommz'tr*? 



Patent nrrwirtprl hv fsiinhnip Minn PI I C. - httn7AA/\A/w sunhnip mm 



(3) 



nmw- 11-3105 



ztwx-Zh. 

[00 10] |f*iM4lBSJ07"o^7-7^;U3>'ho- 
*"Ji/-«t*») ^ftfti^ffcfc. Wft#BBi. i8r^<^> 

[0011] ^*«5fe»ora^v^3>-ha- 

nmrn^mmzmmtx . ggkzmm-r&tzMz-gm 

[00 12] 

[fS9§c7)SUfeeDJB2?S] lilT. ^BJ^-llfifiWco^T 

y 1 (i » fi^J i. Of > t— ytwyb-A-^tiot 
fl!j£§ii-CiJD, 2. v-f ?o3yh"a-^ 

<5TC£>3>. 

[0 0 13] $0Wg|5 3tc«i, /n/^v^^yhn- 

6a, A^ii^Ta^AO^^ig&ifS: 

[0 0 14] ro^Sy^SSKUi, 3Et. PC 5 2: 

S - 2 3 2 L < li R S - 4 8 5 3: x U 77U3Ift 
7j3t(cJ:oT, i!fIffl^-7VH O^^-tTT-'-^teiM 

[0 0 15] l7t:stJ:oC< PC5«. c 
pui i, -eoc pu 1 1 iz-s^T-^tt-ftLxwfc 

§ntV^ROM 1 2&1/RAM 1 3 . ^-d^^s^^ 
^ffilfJlOMfiffl-^ y?-:7x-fX9i:jIfI7--7'> , H 
0£*rUT«8E$*U CPU1 1 fc fca«Jfl'<*TS» 

$ *tr s fflfiffl -r v ? - ? x -r x i 4 & if asanas $ 
tix^h. 

[00 16] ROM1 2tC(S. CPU1 1 Offi^ffJ&iS'J 

isps-ff ? m/7 at* & 7 r - A-7X7 mmz fix 



(cSroT^S. CPUllCiJ. i/oyu^ 

[ooi7]»:t, ^jfieaj^ffltcov^Tia 1 Jb^ii 

7 5 1 «0lf 4 * 6 fcjBlW* i: . H 

2£*£f£LT, f^7*H 4<Wf£Ic : $:#£7:$''- 

[0018] ft*&« % rafjji&imthm 
-7- mnmmtm-t ) <rmm&*.« 256-7- nro 

[00 1 9] -f&i:. ««I&5S»6aH:. H2K-0HS: 

^-r p c 5 wx-irx t'j77 rfciwrtRwwwtttif 

0 . CICO^ xU? y7'±X'l±. 0 0 0 0 H#flS*>^> 1 0 
0 0 HMitli 'J l^-^«<. 1 0 0 0 H#Jfi*»4> 8 0 
0 0 HSJfiiTtiV- LT^S'J$<XT V>S . 'J 

[0020] -eLT, :^t'j777<?)0F0 0H# 
tteA^ 0 F F F H#tfi^ T'<?) 2 5 6V— Y<r>W&& 0 V 
-mttffiMLt LX . 7 F 0 0 H#*fi3&»6 7 F F F H#H"i 
4 -CO 2 5 67- KtfXW**?- KfKt^^i: LT?i« 
■T*. 4fe, 1 0 00H«tliL*»4)2FFFH#*l!l4'C 
{±, 7 f -^^ J EU«W (D) atWAlffcRg 

[002l]». 'J U-Xtf 7- H*J#««ti, Mirfe 

s ftt^gsi^^ Lxcoft-T—? (vmm^mtcffi.® t lx 

olz%:-oX^&. 

[0022] mz, ftm%i±. H3(OK-rj: Dt, sw 

7D/ 7 A ODSflctt , WToa o t-*> 4 . 

X0:0,X0:1,X0:2,X0:3,X0:4:0N or XO:0,XO:6,XO:7:ON X 
0:5:0FF 

X2:0,X2:1,X2:2.X2:3,X2:4:0N or X2:2,X2:3,X2:4:0N X 
3:0,X3:1:0FF 

D10= (D0 + D1) - (D2*D3) 

[0023] zco\%. immit. esKBRSrffiffl-r** 
tttsq?- "ud" srifssk-r^iii^^to^ 



Patpnt nrrtMid^ri hv .^unhnip Minn PI I P. - httn7/ww\A/ <;iinhnip mm 



(4) 



ftffl 1 ? 11-3105 



\=?V?<F> "UdXSA^T" (4. ®<7)ISA«0^T^ 

fftM«£LfcB*iCT-* " i " v ^ ai&saR 

T*&. EP*>. l8A&tfIgB*«fttc^T*-*«ri:fc: 
iO. "UdllA^T" Rtf "UdlSB^T" lz& 

iz " i " y h k , 5 >ramm&9ffiz 

[0 0 24] 4fc, X0:0,X0:1.X0:2, —(4A7J U I--— <7) 
THU^&i&S&rSieSE^ D0-D3, DIOIt r 
- ? .X ^ 'J fS$?) T H VX £ ftfet Sfcfttj/XfAl 

^fflS£ftT^&iei£?-c-ft&. put*. xo:0(4. a 

^JUW— H$ (X) <0 0#*fi<0!BOb*-y h (IP*>, 03 
»J V -y 7*(=jS(t& 0 0 0 0:0 H#tfitfO^O 
b'-y h) £«U "DO" {4. r-^*U«W (D) 
<DO#tft (|5]1 OOOHfft) St^LT^S. 
[ 0 0 2 5 3 ifc , "Udlf^I 1 " &V "Uddl 
*S*2" (4. ®«^^+*&*#^3*l.&t»3SR 

CD&gk* " U d mVUm 1 " fctBtt L , ^^f y 7~C 
HgS2^**L-C-e<0te** "Ud^»iS«2" lc« 
^LT, It^f'yrCfc^t, "Udi 

-t & £ k c <t o ® <o«»#^t l - **>isijw&s# " d 

10" (ctSW$it4J:dfc:sfi:r>Tv^4. 

[0026] JjLttf>«fc 3 £ro:/5 AtffBzBSixS k . 

&7t,z£r>x. muzmi-xd^mizm^^y^^y^ 

(4. n-F^81g|57a£J:- ? T^7Vx? h (HftSISs 

[0 0 27] 47c, ro^7A4"-C1Sffl§fLTV^5< 

Ki?mfeLtz&f&X'7'<>vmmT--7)V l 5atLT4 

S»3g»fc:ovvai, 3-h*3S3«fflJ7aK:J:o-CISTH 
UX#*H5t<D7 H 1 7 k tT^a^ix 

[0028] ft. X0:0.X0:1.X0:2. — D0~D3^r 
t'<Vi'ATJ*±^'#>mMZtlX^&&j£=?<r)T VUX 

(4. a-v$am7 atzz^x. *i«tfm~r&v\s-m 

[0029] ^yx^h7r-f;H6^)7^ 

7bfc*JWt. PCSffllfiO^^'JX'JT (RAMI 
3) ^HTHW^ifflHW^, TV 

vxmmffflr7—-7)i>ist Lxz&ztih. ztx. 



Vs.? h^-Vt-Sf&ZixX. JSfra-K^r-f/H 9 
k glKBRSPtcRW*^ * 'JEJBtiW82 0 k 

[ 0 0 3 0 3 4fc. T H U*Mf+Slfrffi7 b (4, m&<7) 

mmmrf "ud" t'ft6^i4. lasic^-t^o-^ 

-K:H^T7KI/^mi HzftLXTVUX?) 

rnmmm o.ftt. r**v mm* 

tt# 'J lx- T'ft & **®*»SrfflBrt- & . 

[0031 ] Wit*, tfo^-a* "S ET" <7)i. ol/Z 'J 
ZftMt.t-?hh<r)X°htUi£. ZcoX^yyVlzsmZti 
TV^i«lS3R "Udll^JA" ^^'JJltt{4UW 
THl/^SiJ#Hfi : g|5 7b{4 TY 
E S j k JpJISr LT . r »j f HHft«WK>S« 1S«fflBR J 
co%m.XT-"/7°S2\,zWrt-th. itz. $i<$rtf " + " , 

"-" , " * " ^ct) an JJ[^ -c**t*f ^ * V JR1x(4 "7— H 
T ft 0 , »f «=Sr«^« rwoj t«U ry- HWft 
^i^<^)S# ^^Ss j WJP^f 77S7 \zWfi-th . 

[0032] MlXf 77S2 tCtJV^T . T H U^ffJft 
Stfi«7 b {4. U l^-i«Jf!l«WS:«lSRt-* k . K<D ^ 
tmm^K) ? J ^fl^f77S 3tc»ff LT, 

ESj kWKi-r^k, r^qtijfijftj oj«^f77S 
4 izWfrLX . 'J l^-Wft««fc:*N-ft T H u^^Jtt 

[0033] 04x{4\ " U dlgA^T" , 

"UdlgB^T" <0THUXt4. ^3&^T*«fflO 
tfJBTCfcfttf, -e^Sl*^ 0 F 0 0 H#tft<7)SI0 b' -y 
h (0F00H: 0) , m 1 b'y h (0F00H: 1) 
(C*««Wtib*i*. TK^^fiJWt-Sk. «MS:» 

[0034] &tz. «Xx•y7°S3^^^3V^T. 'J V— 
WftWWfcSS * <3 5r <> 7K U*«f*Hffl» 7 b ^ r n 
Oj t«BN-ftk. fifi^Iiiij «xf77 
S5tC?^-r€». j|lXf77S 5t*JV^T, 7KW 
fJftH^ 7 b {4. 'J u-ffJftlHi^KtcfiJftWfi 1 *) 
#it^*««<^|*j, -e<7)B#*TW4^k^i»i»^ 

T, <^«o r ^m^ffilA* 0 ? j ofJBrx-f 7 7S6 tcfc 

[0035] l23^L^:7 , n^7AC0f^\ 
06^-rJ:3^< tWk Ltzi%r&Z%t&<, %L 
X. »4yy^HZiS^X. "UdlgCSTT* tv^Jt 
fc&ittSHte 'J U-f«JW««K:«lft»t«fc 3 k 

izmm^tLxti^^^vmm^j v-x-hh&m%m.cr> 
xa-y (immw) z^x.v7Lxim&ffl&*im 

[0036] H61CJ30T. ^SBffltC^WC^LTV^ 



Patpnt nrnvidprl hv Ritnhnip Minn PI I C. - httn /A«ww Qiinhrnp rnm 



(5) 



tm^i 1-3105 



<Dtf&mn<?>* 3 -rx-h ft . s*i4 y yy<r>m£X'i&. 
miyy^x-mm^tix^^^m^m. "uciiia^ 

0 F 0 0 H=»7)SS?0 t' y M4Mllrflli£-C*>ft^\ %2 

yy?'xmmztix^z>&m3£%. -udigB^T" o 

[0037] ^Oif-^, T H UX»Jtf3*fr»7 b«i, JpJ 
BffXr-yTS6-C' r YE S j tWBf U^f77S 4K 
WttLX. "UdllC^T" O7KUX50F0 0H 

[0 0 38 3 -*. !pJBr^f"yrS6tCj3V^, #fte 
fW*WSFfc^ r N O j b V M L£%£« . r »Jft«W 

nmmi o^axx-yrs ioc^l 

t v ^ ft i k ^i-if ic«»rr ft t *rr-f ft . 
coo39] zcom^, imma. mmikM^s a tj: 

ot, 'J UHMtt»««0£« S: «£ 0 # < Wff -r ft XolZ 
-tfrftj: d^LTttifc-Tft. 

[0 040] ^tumt^y-K-cjbiiSisaR 
to^tli, 77-S7~S9t:m, y-HfJft 

3, yvymm%ixx^h&wmk "udjawss 

1 " , "Ud fSUtfcyH 2 " (4 „ V- K#Jtt«ig-C* ft 7 
F 0 0 H#%, 7 F 0 1 HWft»C*«fWt»t4>n4 . 
[0041] VJJl<7) X o Izt ¥ uxffymHWnhtvk 

1 8 k LT£j£S*U *7y'x?h7r^H6 
0^7Vx?hrJ-h'k-£-j££*tft£k^J:r). Hfifa 

Tjk-tX =E V lEStitfS 2 0 k #£fifc3 flft . 
[0042] 4JS$flfcifif3-K7r^;H 9fc^t 
'JKBflWB 2 0 k (4. 7a/5 5 >-^B 1 izMtK 
"-fc-7"' 37V h'^A^Sixftk/v-KT-rX^St 

mzih&ixxnmztL. ttz. "mm" a-vyvwAJj 

c7)RAMl 3±KHEiSSix4. 
[0043] •€■ L*C. PC5^LT7n/7Aiffi 
^nvyKtf-ij-^ftftk. PC 5(4. RAM131C 

rt**jttT*-4. 'Jieaw$S2 0(4. pes 

ffiItci*fl$ix>tlltT=i-h'7r-f;H 9 Sr. 7-X7r 
[0044] £Lter> £ d lc*&tt0tt: Xtitf. SUA! 

SilTOftk. ^gtb^ifr£^LTjg£*lftT-?c7) 



tettriHtt* P C 5 WO R A M 1 3 ±fcK5£$ ft ft 'J 
[0045] ftoT. ft*tii. 7-d^'5 5 yy^ta 
rQ^AflJflsj&WSJSteSrD, 7*n 
LfcSSR* ^<$ffl-r ft d k tc «fc o TfffiESW) 

[004 63 *^. *mmtz*tiis* e»ssR«)r h 

l^X(4. PC5t=J:-3TllffSii&J3llir^TWsrf 4 
Ot% Witf. PC5COCPU1 l**|«T3-H7T>f 

)v\9<r>n®zmi-rhfmx\ xf vfmmm^x 

&WI2EB&)T Y l/X £g#ftt.i> «t 0 ^*5ti: «4P=5r 0 . 
CPU1 1*\ mi$Wil.Zi$^X—>zX-9'v9X4y? 

SrffiTS * 4 i * < ftStc^fi 1 $ * & C k ft . 

[0047] *iat«tcJ:<iar» 'J wv- 
m^^zwc&^ix.x^h<nx\ ruVyMz&^x^ 

i i: tCiSB L TtlttS ftT v * & - * I, 
tLta^t^<, T-^^aSrJS^c^ act 
*Wft. 

[0048] 'J 1/-Rtf7- kiwwi im 

mifi. ftfci-&7°v7'yj><ot*]mzjfctx&mb%&® 

lZ?f%oZbWX'Z&. 

[ o o 4 9 ] tatx. ^mmmizxtii*. ttmmu. ? 

ufyMZ&^X— ^eift^cO^^UStt (V— H 

b t X ^ 7 y H (O S «0SRW^ t U 

«tt£«lr LTV- H , U U-fcttfc^iWWfcffar 

[0050] *HS6{FiJfc Xtitf » T H ^xfiJWH 

^^•cv^ft gsisaft^rt, *nmti)mx-iz7Fmb*i:& 
&Wf$8k£.*tJ£rt m &ffiiuz* mtztc&wmkzitvxm 
zti&T-?<oteMmmzmttv&cr>x\ umsm&m 
m^&tz#>iz ! m%mim®co®mz&>mi l z-rz, z t 

[0051] *wm±ML&-^wmi,zimLtznmm 
j»cr>Mmmz?T^xi>sk<. mt. 28mm®7i l z£*) 

y-a7y2*<7)&m*ffo)miz?fz.tfBk\>\ £tz. Witt 



Patpnt nrovirlprl hv Rimhnip Minn PI I C. - httn /AxAAAA/ Qiinhnip mm 



(6) 



11-3105 



ttmm& & w% i ^miz&m^mmzmttzfr o mm 

K?)Xf 7rS5, S6. S9$rSmLT, fJffirXx-y 
7*S3£fcttS8"C TNOj tfJBrLJt^ti. 7 

[0052] Lxm&lfz&mi. &TLi> 

it*»SrMBrrs«-S-tt. ^LfciliKwll^^lSr*- 
£#Ktt3r<. -X*Uilttt:JCt"C» "Ud 

r" , "Udw" =5rif<7)J; ^ tc. ilb£&t::£3:*&3( 



[01 ] *f6 H ^-HttW»=*J«t*3<aiMfSi»k:J:4J«. 

-<?>]£*-t0 
^-t0 

[05] TY^xm^m^oMmtm^m-yo-^ 

[06] ^S^««tC»L-CrH^f!Ht*fTd«SIS- 

[07] ^*<O«SvW«iSS:^«IB7 r o.y^0 
[08 ] y°u?"y 5 y^iSK^PiHB*«jat*nrr«ffi7' 
o-y ?0 

[^-f-ofjiBj] 

1 \Z7'u?"y 5 >-^'SS, 5 77^3 >" h n 

aSP (7n/7A^g) , 7b«TKU;*8iJtt3Sfr 



[02] 



[04] 



0000 



0F00 
1000 



7FO0 
8000 









p 1 


P2 


P3 








SET 0?00:0(UdIfiAS7) 






V- (Y) 






SET 0?00:l(UdI&B£7) 












+• 1000 GW) 
* 1002 CD2) 


1001 CD1) 
1003 (D3) 


7F01<Dd»M|2) 










7F0lCUdM»2) 


100ACD10) 
















*\ 










* 

























Patent nroviriprl hv ^iinhntp Minn PI I C. - httrv/AA/ww Qiinhmp mm 



(7) 



11-3105 



15 



[013 



T 

15a 



19- 



*7d 



7. KU^i»SS« 



-16 
U-17 




-7b 



7 KU*S?zfc k. 0 



-7c 



20 



Patpnt nrnvirlprl hv RnnhniP Minn PUT - httn//w\A7W siinhmp mm 



(8) 



SHSPP 11-3105 



[03] 




Patent nrnviHprl hv Snnhnip Minn PI I C - httn/AAAA/w Qtinhrnp mm 



(9) 



tm*?- 11-3105 



CI25 ] 





S7 



•7-K1WMIW© 




S4 




( » T ) 



*I«ffi«PPJB* 



Patpnt nrnviHpd hv .^iinhnip Minn PI I C. - httn'//\A/\A/\A/ siinhniP nnm 



(10) 



mfflW- 11-3105 



[H6] 



1 



X2:fl X2:l 

rH I — I h 

X3:0 X3:l 

44— i>H 



X0:0 X0:1 X0:2 X0:3 X0:4 



hH hH 

X0.5 XI 

H4 — I 



X0:6 

h 

X2:2 

] h 



0F00:0 0F00:1 



X4:0 X4:l 



HI — II — 

0F00:0 0F00:» 



X0:7 

H H 

X2:3 

H H 



4 I- 



X2:4 



SET 


UdX©A5£T 


0F00:O 


SET 


UdXSB^T 



0F0O:l 



+ 


DO 


Di 


UdS***£&L 


7F0O. 


* 


D2 


D3 


UdSff*£#:2 




- 




Ud*gj*J£&2 






7F0O 












ser 


UdXfSC^T 






















D4 


D5 


Udt»H3;fc3 



D6 



Udjfc*£r£:3 
7F00 



D7 



Ud**#*^4 
7F0I 



Ud*J?^4 
7F01 



D20 



END 



[07] 




14 



11 
I 



13 12 



ME 




CPU 




RAM 




ROM 


I/F 











I/O 



5 7a/5^^a>ho^7 



Patent nrm/iHiaH h\/ .^iinhmp Minn PI I P. - httn7/\A/\A/w siinhmp mm 



(11) 



%fffl¥l 1-3 105 



6- 
6d- 



y*4 ^7l/-f 







$0 ffl U 











2 



a <t e 

i / f 



IT 

10 ! 



6 a : 

7 :^P/5A^fa 



Patent nrnvirlprl hv SimhniP Minn PI I P. . httn7AA/ww ^nnhn ip nnm 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□^FADED TEXT OR DRAWING 
C^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
lY SCALE DOCUMENTS 

I^J LINES OR MARKS ON ORIGINAL DOCUMENT 

REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




